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AMENDED ABSTRACT. INCORPORATED AMENDMENTS 
IN RESPONSE TO OFFICE ACTION DATED May 31, 2005 
FOR SERIAL NO.d 0/706.477) FILED NOVEMBER 7. 2003 

ABSTRACT OF THE DISCLOSURE 

This paper pr e s e nts th e fabr i cat i on and pr e l i minary t e sting of a nov el p i ezo e l e ctr i c microva l v e . 
Fabrication has thr ee st e ps, wh i ch ar e th e actuator fabr i cation, va l v e body fabr i cat i on and 
ass e mbly of the m i crovalv e . Fabr i cat i ng an actuator i nvolv e s cutt i ng piezo e l e ctric and brass 
b e ams, glu i ng th e brass and p ie zoc e ram i c b e ams i nto a trimorph sandwich structur e , and 
cur i ng th e m und e r pr e ssur e at e l e vat e d t e mp e ratur e s. Actuators ar e th e n wir e d e ith e r by using 
conduct i v e e poxy or so l d e ring. Va l v e body parts ar e construct e d from singl e crysta l si li con 
substrat e s using d ee p react i v e i on e tching (DR I C). DR I E i s a subtract i v e proc e ss, wh e r e by a 
mask is creat e d on th e surfac e of th e stock, which w i ll shi el d th e parts that ar e not to b e 
machin e d. Ref i n e m e nts i n th e actuator manufacturing proc e ss ar e mad e to i ncr e ase th e qua li ty 
and decr e as e th e fabrication t i m e . Us i ng a photon i c prob e , tip d e f le ct i ons of th e actuators hav e 
b ee n t e st e d at var i ous t e mp e ratur e and voltag e le v el s. Curr e nt l y, the valv e s are b e ing 
ass e mb le d. Onc e ass e mb le d, mult i pl e microvalv e s w il l und e rgo cold flow t e sting w i th air 
follow e d by ext e ns i v e f l ow e xt e ns i v e flow t e sting at e l e vat e d t e mp e ratur e s with humidif ie d 
hydrog e n. 

This invention is directed to a fuel cell operable with a quantity of fuel and a quantity of 
an oxidizer to produce electrical power, the fuel cell including a fuel cell body including a 
labyrinth system structured to permit the fuel and the oxidizer to flow therethrough; at least a 
first catalyst in fluid communication with the labyrinth; and at least a first microvalve operablv 
disposed within at least a portion of the labyrinth. The microvalve utilizes a deflectable member 
operable upon the application of a voltage from a voltage source. The microvalve includes an 



S-1 00,791 

elongated flow channel formed therein and extending substantially longitudinally between the 
first and second ends to permit substantially longitudinal flow of the fluid therethrough and 
between the first and second ends; and the deflectable member disposed on the valve body, 
the deflectable member including at least a first piezoelectric portion that is piezoelectrically 
operable to deflect the deflectable member between an open position and a closed position 
upon the application of a voltage, the deflectable member in the closed position being operable 
to resist the flow of the fluid through the flow channel. 



